Introduction
This report contains microfossil and stable isotope data from a multiproxy study of the last interglacial interval in sediments recov- 
Materials and Methods
We obtained a series of samples concentrating on MIS 5e from cores 1018C core 3H
and 1018D 3H for foraminifer, isotope and pollen analyses. Samples from Hole 1018C and 1018D are incorporated into a composite depth scale (RMCD) being used by the ODP 167 scientific party (Lyle and others, in press ). in press). common acid bath automated carbonate device.
Samples for foraminifer, pollen, and Foraminiferal specimens were reacted at 90°C in isotope analyses were dried at <50 °C, disaggreorthophosphoric acid (H PO , specific gravity 3 4 gated in deionized water and wet sieved at 63 u. 1.93 g/cm3 at 20°C), and cryogenically separated
The < 63 u fraction from the initial wet sieving from water and noncondensable gases before was retained and used for pollen analyses. The introduction into the mass spectrometer. Analyti>63u fraction was dry sieved into 63-150u and > cal precision is ±0.03%o (Is) for carbon standards 150u fractions. Samples with abundant planktic and ±0.08%o (Is) for oxygen standards. Carrara foraminifers in the > 150u fraction were meMarble, which has been calibrated to National chanically split to obtain sub-samples of-300 Institute of Standards and Technology (NIST) planktic specimens for faunal census. The entire isotopic reference material NBS-18 and NBS-19 > 150u fraction was used for the foraminifer for conversion to the Vienna Pee Dee Belemnite census if less than 300 planktic foraminifers were (VPDB) scale, is used as the in-house standard, present. Foraminifer taxa identified are listed All values are reported relative to VPDB.
below. Estimates of sea-surface temperatures Analyses of samples from Site 1020 were (SST) based on planktic foraminifer assemblages done at the University of Oregon using a were done with the modern analogue technique Finnigan MAT-251 stable isotope mass spec-(MAT) using a revised modern core-top calibratrometer, equipped with an Autoprep Systems tion data set that includes core-top samples from automated carbonate preparation device. Anathe US Pacific margin (Dowsett and Poore, Martinson and others (1987) . Boundaries between substages within MIS 5 are explained in the text. B. Oxygen isotope measurements on Uvigerina and Fontbotia wuellerstorfi from this study plotted against revised mean composite depth (RCMD) (Lyle and others, in press ). Arrows mark points on isotope records that were correlated to the Martinson and others (1987) normalized record and used to construct the age model for this study. Even 5.0 was established from the ODP 1020 oxygen isotope record of Lyle and others (in press, Fig 6) . C. Oxygen isotope measurements on Uvigerina from ODP 1018 and points used to construct age model for this study. Data from 24 to 27m RMCD are from this study. Data above 24 RMCD are from Andreasen and others (in press). Ages and depths used for the age models are listed in Table 1 .
s
We assumed constant accumulation rates between calibration points (see table 1 ). In order to facilitate discussion of our results we found it convenient to define the boundaries between substages of MIS 5. Following the suggestion of Shackleton (1969) for recognizing the boundary between substage 5e and 5d, we place boundaries between substages of MIS 5 at the mid point of the transition between them (see figure   2 ). By our definition and using the time-scale of Martinson and others (1987) Aside from gradational forms between right coiling Neogloboquadrina pachydenna and N. dutertrei which were recorded as "dupac" standard concepts as outlined by Parker (1962) and Poore (1981) were followed.
Globigerina bulloides d'Orbigny

G.falconensis Blow
Globigerinella aequilateralis (Brady)
Globigerinita glutinata (Egger)
Globigerinoides conglobatus (Brady)
G. menardii (Parker, Jones, and Brady) G.pumilio Parker
G. tumida (Brady)
Globorotaloides hexagona (Natland)
We separated N. pachyderma into left-coiling and right-coiling categories. In addition specimens with >4 chambers in the last whorl that were transitional to large typical forms of N.
dutertrei were tabulated under the informal category of "dupac" and considered to be transi Sample   Hole  1018C  1018C  1018C  1018C  1018C  1018C   1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018C  1018D  1018C  1018D  1018D  1018D  1018D  1018D  1018D  1018D  1018D   c   3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H  3H i   83  85  107  80  48  38  20  31  20  10  25  23  8  60  54  43  0  0  38  56  41  36  38  17  61  58  39  7  40  0  0  0  0  0  0  0  0   /   258  347  381 *  300  137  67  241  353  282  320  269  290  50  327  330  303  276  333  347  358  228  189  218  208  287  331  180  8   *   68  62  127  106  335  330  105  158  377   Table 3a -Planktic foraminifer counts in samples from OOP 1020D cores 2 and 3. RMCD = revised meters composite depth (Lyle and others, in press ). Samples marked with an asterisk were eliminated from further analyses because of low numbers or reworking. 1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018C3H  1018D3H  1018D3H  1018D3H  1018D3H  1018D3H  1018D3H  1018D3H  1018D3H  1018D3H   4  4  4 /   1   33  15  26  22  28  34  29  22  20  19  17  24  17  19  14  25  11  18  9  10  20  10  12  24  28  12  12  11  19  21  13  21  12  31  18  18  13  14  19  19  13  9  25  19  26  23  16  15  22  23  16  18  17  16  16  18  16  18  13  7  7  2  15 11  12  17  17  21  34  35  36  31  25  22  26  23  18  16  14  13  10  8  2  17  11  9  8  3  3  2  3  2   ?   9  10  16  12  11  16  16  17  18  7  11  17  13  13  17  21  18  19  19  12  13  17  17  9  7  8  6  10  14  8  7  8  8  12  11  8  9  14  9  13  7  11  8  13  12  12  26  23  12  18  11  14 Table 5 -Pollen types as percent assemblage in samples from OOP 1020D core 2. RMCD = revised meters composite depth (Lyle and others, in press) tional forms between N. dutertrei and N. Pine -Pinus spp.
Spruce -probably Picea sitchensis although P. breweriana, and P. engelmannii may be represented.
Western hemlock -Tsuga heterophylla
Mountain hemlock -Tsuga mertensiana
Fir -Abies
Juniper/cypress -Includes inaperturate pollen grains from the Cupressaceae (cypress family. This includes juniper (Juniperus) and cypress (Cupressus), as well as arbor vitae (Thuja) and Libocedrus.
Coastal redwood -Sequoia sempervirens
Oak -Quercus spp.
Douglas fir -Pseudotusuga menziesii
Alder -Alnus spp.
Chaparrel type -Includes various members of three families: Rosaceae, Rhamnaceae, and Anacardiaceae.
Grass -Gramineae
Sedge -Cyperaceae
Chenopods -Chenopodiaceae
Composites -Sage -Compositiae Sage -Artemisia spp.
13
Diatoms:
The taxonomy used mostly follow that of Hemphill-Haley and Fourtanier (1995) and Schrader (1973) . 1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H  1020C 2H   !   > cm   2  6  10  21  27  30  42  46  51  82  67  71  81  87  92  102  107  111  121  127  130  141  146  2  11  16  20  31  37  40  51  56  61  71  77  81  91  96  102  111  118  121  131  137  140  2  8  11  21  27  31  41  46  51  82  87  71  61  87  91  102  108  111  121  126  131 1  00  00  00  29  67  1 8  222  28  133  00  00   oo   95  31  83  00  123  00  04  38  71  22  1 3  06  22  1 9  54  77  07  07  20  1 8  03  1.6  08  05  02  00  1 9  00  00  3.1  09  22  00  40 *   38  00  53  29  00  27   oo   56  00  67  00  91  00  3 1  24  00  66  26  08  00  39  27  1 8  50  31  47  45  60  57  73  30  64  50  53  27  22  24  1 3  38  00  00  15  1 9  44  1 7  34  34  40  58 Table 6a -Diatom taxa in OOP 1020C core 2. Chaetoceros spores are tabulated as percent of total diatom assemblage. All other taxa are tabulated as percent of chaetoceros free assemblage. RMCO = revised meters composite depth (Lyle and others, in press) C 2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H  2H -3.6-3 11 20D2H-3, 11-3 21 20D2H-3.21-3 26 20D2H-3.26-3 30 20D2H-3.30-3 42 OD2H-3, 42-4 3 46 20D2H-3.46-3 51 20D2H-3.51-3 61 20D2H-3.61-3 66 20D2H-3.66-3 70 20D2H-3, 70-3 81 20D2H-3.81-3 86 20D2H-3. 86-3 90 20D2H-3, 90-3 102 OD2H-3, 102-3 107 OD 2H-3. 107-3 1100D2H-3, 110-3 121 OD2H-3, 121-3 125 OD2H-3. 125-3 130 OD2H-3, 130-4 2 020D2H-4.2-4 12 20D2H-4. 12-4 17 20D2H-4, 17-4 22 20O2H-4. Table 8 -Benthic foraminifer isotope data from OOP 1020D core 2. RMCD = revised meters composite depth (Lyle and others, in press) 
Actinocyclus curvatulus Janisch
